Penetrating cardiac injuries with extensive intracardiac components and minimal epicardial components are a rare presentation. A 31-year-old male presented with complex mitral valve and ventricular septal injuries with partial atrioventricular disruption but with hardly visible epicardial injuries; the patient's presentation, progression of injuries and successful management are discussed.
INTRODUCTION
Surviving penetrating cardiac injuries are rare because of rapid deterioration secondary to tamponade or exsanguination. It is rarer to have extensive and complex intracardiac injuries without tamponade with survival dependent on timely surgical intervention and fortuitous circumstances. We present the successful management of a traumatic mitral leaflet and annular detachment, large ventricular septal defect (VSD) and partial atrioventricular separation.
REPORT
A 31-year-old man presented at another institution with multiple stab wounds to the left anterior chest using a thin sharp object of unknown length. The patient was haemodynamically stable, with normal chest X-ray and no pericardial fluid on ultrasound. No intervention was initially contemplated. However, over 48 h, symptoms progressed with borderline cardiac output, dyspnoea and frothy haemoptysis. The patient was intubated and inotropes started. Chest X-ray showed severe pulmonary oedema. Echocardiography still showed no tamponade, but a large VSD was seen that appeared tunnel-like and serpentine underneath the pulmonary valve and exiting below the posterior mitral annulus. There was severe mitral regurgitation. Progression of symptomatology and echocardiographic findings prompted transfer to our institution for urgent surgical intervention.
Upon sternotomy and pericardiotomy, a small bloody pericardial effusion was noted. A hint of an epicardial injury with a small haematoma on the epicardial fat pad on the right ventricular surface was the only epicardial injury seen. Transoesophageal echocardiogram confirmed the findings (Fig. 1) . Heparinization followed by aortic and bicaval cannulation was done. Cardiopulmonary bypass was established with moderate hypothermia. Care was taken not to lift or manipulate the heart until complete decompression. The aorta was clamped, and cold antegrade cardioplegia was given to achieve arrest.
The mitral valve was accessed via trans-septal approach: both anterior and posterior leaflets were detached at the anterolateral commissure. Looking through the defect, the exit point of the stab wound through the ventricular septum was seen. Injury to the atrioventricular junction was also noted with macerated edges (Fig. 2) . Reconstruction of the annulus and closure of the VSD were addressed with a patch of Photofix TM bovine pericardium and pledgeted mattress sutures similar to annular reconstruction for extensive mitral annular calcification [1] . Mitral leaflets were then resutured to the annulus using continuous suture technique. Because of normal annular dimensions and desire to shorten the arrest time, annuloplasty was not performed.
Attention was then turned to stab entry point. The main pulmonary artery was opened, and the defect was visualized below the pulmonary valve. This was closed with Photofix bovine pericardium and pledgeted mattress sutures. The main pulmonary artery, atrial septum and the right atrial incisions were then closed.
The patient was rewarmed, weaned off bypass and maintained on inotropic support. Transoesophageal echocardiogram showed absence of flow through the VSD, mild mitral regurgitation and good biventricular function. The patient recovered and was discharged on the 6th postoperative day.
DISCUSSION
Survival from extensive intracardiac injuries is uncommon because these patients often have severe corresponding epicardial injuries. Reported surgical cases presented as a spectrum from in extremis to stable but with congestive heart failure [2] . It is nonetheless rare that V C The Author 2017. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved. complex intracardiac repairs are performed secondary to trauma, and no patients are similar in injury type and extent. This is the first reported constellation of these injuries in the current literature. Depending on the severity of injury, standard repair principles are utilized but should be tailored to the assessment made both by imaging and intraoperatively. Thorough analysis should always include anticipating the injury's natural progression to avoid future sequelae. Close observation of isolated small septal injuries may be possible; however, close monitoring for symptom progression is imperative. A very important point is that unlike congenital VSDs, it is important that any traumatic VSD that is long or tunnel-like needs to be closed at all large entry and exit points with significant flow on imaging studies, because a large disruption of the ventricular septum and atrioventricular junction may destabilize the ventricular wall. Flow through the ventricular muscle may expand the septal injury or cause full atrioventricular separation. Second, an equally important goal was repair of the mitral valve. Breakdown of the repair is possible given the tissue conditions at the time of surgery and possible devascularization of adjacent tissues; however, primary repair is always worth attempting given the patient's young age. An annuloplasty may decrease the incidence of repair breakdown; because there was no primary valve pathology, this was not done at that time.
CONCLUSION
Successful repair of severe intracardiac injuries are achievable in stable patients in high-volume cardiac trauma centres. Careful review of the injuries and their potential sequelae are mandatory, and repair techniques are tailored based on the peri-and intraoperative assessment. 
